Insulin-like growth factor-binding protein-3 (IGFBP-3) concentration in rat Sertoli cell-conditioned medium is regulated by a pathway involving association of IGFBP-3 with cell surface proteoglycans.
Rat Sertoli cells in culture produce insulin-like growth factor-I (IGF-I), and IGF-binding protein-3 (IGFBP-3) is the predominant IGFBP. Previous studies suggested that the concentration of IGFBP-3 in Sertoli cell-conditioned medium is regulated by a clearance pathway involving association of IGFBP-3 with the Sertoli cell surface. The purpose of these studies was to characterize further the nature of the interaction of IGFBP-3 with the cell surface and to examine how this interaction might be regulating IGFBP-3 concentrations in conditioned medium. Recombinant nonglycosylated human IGFBP-3 was added to cultured Sertoli cells derived from 15-day-old rats, and the change in concentration over time in the medium was measured by [125I]IGF-I ligand blot analysis and Western blot analysis using an antiserum specific for human IGFBP-3. Chloroquine, an inhibitor of lysosomal enzymes involved in internalization of proteins and reduction of temperature, inhibited IGFBP-3 reduction in Sertoli cell medium. Soluble heparin, at a half-maximal concentration of approximately 5 microgram/ml, inhibited the decrease in IGFBP-3 in the medium. In addition, soluble heparin decreased the amount of IGFBP-3 detectable on the cell surface, as determined by performing ligand blots on plasma membrane preparations. Finally, pretreatment of Sertoli cells with sodium chlorate, an inhibitor of cell surface proteoglycan sulfation, also retarded the decrease in recombinant IGFBP-3. Taken together, these data suggest that an important mechanism influencing the concentration of IGFBP-3 3 in Sertoli cell-conditioned medium is a pathway involving IGFBP-3 interaction with the cell surface proteoglycans.